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(54) POWER SUPPLY PROTECTION CIRCUIT OF SEMICONDUCTOR INTEGRATED 

(57)Abstract: 

PURPOSE: To improve static electricity resistance of a power supply 
terminal of a semiconductor integrated circuit. 

CONSTITUTION: A power supply protection circuit 1 comprises a first 
capacitor 13 connected in direct between a power supply voltage line 1 1 
and a reference voltage line (grounding voltage line) 12, n-channel MOS 
transistors 14, 15 cascade-connected between the power supply voltage 
line 1 1 and reference voltage line 12 and a capacitor 16 and a resistor 
17 (CR circuit) connected, in series between the power supply voltage 
line 11 and reference voltage line 12. When an abnormal high frequency 
voltage such as static electricity is applied to the power supply voltage 
line 1 1, a part thereof is discharged through the capacitor 13. The high 
frequency voltage not absorbed by the capacitor 1 3 is discharged to the 
reference voltage line 12 through each channel of the transistors 14 and 
15 when the transistors 14, 15 turn ON with a turn-on voltage supplied 
thereto from a turn-on voltage supply circuit B2 (CR circuit) consisting 
of the capacitor 16 and resistor 17. 
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(57) mm 

&h£J5i l 3, fSlff^yi l £S 

^amo si© h 5 14, is, 3o jxo^aaifl: 
e^-t^i i t»i±7-fyi 2 tropatcii^i^^ 

1 6 kimi 7 (CREffiS) $HS*.3„ 

WMWZyj >ii (c#m^M^m«E&e^ip 
Elaot^7y^^'l4, i 
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Vsfi 
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$m£*Wi\i&ivfc£%lzSiffi- **©mos h7>-^ 
*mm©y- h L,x*—i/*>W£*m£i-Z> i o 
y^y^tR3i&l§Bg3rWU idSB— *t©MOS hy 

ilfri2->ej-©MO S h 7 y * LTSSp«±^ -Y > 
£*5lg 2 ©i&flnragi; ^ii^fcr. t f 

m.^titz—^mm^.(omi<DMoshy^^^t, k 20 

W y^iifi1Eiei©MOS h7y^roy- xic^t 
^tv^ir^c, y-x^gsplEyyyidg^;^ ^ 
o^- h^iufen 1 ©mo shy y -yx*©^- h fcg 
ign^nfcifriE^ 1 ©mo shy y -yx* 1 1^— s^mcd 
i2©Mosh7yyy^t> Sfil5^i<7>Mos hyy 

^ jo<£ t>1f§ 2 ©MO S h 7 >-y^ ^ ©tBSg^£ 

fc^- h trntMSfu >t<Dmiztm£htcm 2 ©=if 
-r/^y^ts Mie^icoMos hyy> ? x^*3<tt>^2 
©mo shy y^^wtss^^^fcy 5 — h ££qne 
!±7-{>-b<Dmi l cwm.&th. ntm&2(D*^/<is?t& 30 

[fS*rs 4 ] ftfrte^ 1 ©mo s h y y -yx * & «t t^B 

2©MOS Yyy^-^iy^^hAffUDy— x, Kl^ 
^^^vi^I^[^lcfi»©^^U fflS^qzfrtc 40 
EISS©IIM^IlIS&o 

wm± y y <t « ssm^ui t «r u 

tfrsss 1 ©mo s h7yy^© Kuy ySrflftSrrs^F 

tei^t^iSE^StwP^rjy^y h*^U ^ 
-y Bfris^2©Mos hyyy ; ^^©y— 
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[^©f#r<*«] 
[0001] 

[jgH-k©*iJffl#l?] *3BWf±, ^J:<9^»^«1I 
SS©m»^(cTO0$^5^*^ ^©||itrft5JII)K«E 

W&iMBH&iZMY) s #{OV[OS (Metal Oxide Semicond 

uctor)M h y y^x^fci 
[0002] 

[t£*©&«] ¥^#*?MUSS©l^»S&^m 

mmmv-f^ (Vco> tmmmy-o (m^9^» 

(v ss ) £©ra(c^^*£#7J2BU Cj^dio 
[0003] vfi>L.te&t>, mig. flmflffy y y (v 

cc) &£ifimm±7^> (v^) 
^.^©is^icisyy^^yx^c^^-v/^y 

^©«^©ffi^^5^E-t-?)o r.©/c^, JzfB^i'/< 

it#^-Cfeo-rt, rtSl31]SS©#^©^ (pnS&) 

[0 0 0 4] r.©J;5^-i:A-ib, m<Dj?mt L 
xu->yci*— /l^H v lBE©^V^MOS F7vyy^ 

*^^5^v^-K^flM«ny'ry (Voc) t»w 
i±y^y (^ny-i'y) (v ss ) ^©F^icjfA^rs 
7j-/u\imm\c£^xm*m / jmzffo\<^ 

^^5LOCOS5»i* G^®Ml3*) ^fflv^^feh 

y zm&u -tuic ± ^mssrtsp^^m 

A^"b^»t-5^fe (#M¥4- 6 8 5 7 5-^2^) , £ 
b (C, ffiK t n ^-f ^tvi-M ISFETi ©jt^iJESS^'B; 

mm±.y^<>' (Vcc) -IilE7^y (v^) raws 

A-T5*& (#MBS6 3-4585 0-§-^) t£t^m' 
[0005] 

[^^^uj;9i;-t-5«S] -BzE©i5ic^. « 

mo s hy yy^^ib&s^'y KSrfflv 
mcfom$Mm\c&\,^xm^i'7MZMosi?m 

coy ^ -yu K-y-/i- K^^ffi^fflv ^c^-icfi, ^y 
[0 0 0 6] Locos5>St**fflv^-c^hy 

y -y^^^^T^^ («¥4 -6 85 75^ 

^) f4, ^hy>y f x^©b#v^Bj{isji^i 5VRh 
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2* 2 ~ 1 0 i: f Uffl1"5 ~ £ ^"Cgr fcv n t V n 5 IB] 

[000 7] ®tinf+^/lMISFETi: 
(ftrfflBB 63-45850^ 
$8) Tf±. ^i«JlW±^W^ttfcB#0^t,-f> 10 

Sfcfc, il^W©?N»l^*£ <^otLS?t 

[0 0 0 8] *mittt>frzmimzmfrxti:&iritz-k 

(dx\ -tcos^fi, mo sm^^wmm&x-i-m 
vmrnztsm-tz r t \c &6 0 20 

[0009] 

[Ms^w*i-5fcfe»^©*5j;twffl] mmiwm 

mmw^ms.y^^\a^\^^^mimmmm 
&ft,tckz\^ ^<7>^^mmmmmy4 >^&m^ 
itzmi (o%mMi& t s p— ^M©-*j-©Mo sh7 

— 2*©MO Shy ^^ZtttfztvWf— h \Ztt VX* 30 

u ifrts— *t<oMos h7^isx?&mmz.?— 

[0 0 10] W#il2i3i£©^^IM©m 

^niuBgfi, swss i tm^wmmmc^ ^ 
BE^-r ^s*p®±7-r ^i^K^&hjfc* i ©* 

^<^*^3fctJ, *fflB»2<9Sfl!IHI&flS, KWV^s 40 
«8B8BE7>r Mc^^^c-^BS©!?! 1 ©MO S 

**<Dy-x\cwm£ivZk&\z.. y-^smmy 

<< MCg«g$*u *^ b^fulBlil 1 ©MO Sh7V 
i?X * ©>r— h (Cg§^£ iTl/tiffiS^ 1 ©MO s f^y-^ 

^ tm—mmm^m 2 <dmo shy >-^7.^t, mm 

% 1 ©MO Shy >"S*#3d£U%i 2 ©MO Sf7Vv? 

xf&mimztoft-y— h tm?w±y4 vtomx. 

mx£iVtz.m2(D*^/<>>? k, i!Sil(DMOSf7 
^X^*3j;t>*^2©MOS hy>-i?X.?(DlraEmfc& 50 
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frtzy*-btmm&yj>k<micmti£iv. mm 

5<£5 bfct ©T-fc^o 
[00 11] ^Hxe>ro®BH5fflEBS-«4» flSBtEE^ 
v(d#m^©m^^WE^5SttP £4t,5 <£: „ toy 

^2©iffflM8§(C*5V^T, ^— v^-v 

itutcJ;!pJBi©MOS hy^^isXTJ 
fj?2©MOS h^V^^iW^- 
tiot, ^ttf>©h^Vv ; ^^©^^/WS:SSbT 

&m$mm*mmfey<<i' mmy-o-) ^tmziv 

5 0 r.©fc*^i©Sit®p)sg <3bio&-r'*y9) ©^ 
zktfx%z> B 

[0012] ifrttrg 3 mm<D^mwmmm(Dwmm 
mm*. sto^2tim0WMMm&zj&i^x. mem 

B#^c«r, 1 5 -*Vfto>£> 1 ^"C ^ oSxZfflfdSS&TS 
ct^tcfll^L^©^^. 

[0 0 13] ^©«S«ieST1i, CR|Hlg§©B$^: 

/65±iB^e^c|s^$^^Tv^5fcis^), n©Mosh7^ 

$ ©^H^^©^^ME4S^P$^fc t # 

y4 >\z.m^Htt^m^m±.\-mmz.wtm5±.y^ >- 

[0014] W*rS4l^©^#^8HlS©m^ 
l©MOS h7Vv ; ^.^*Dj;^2©MOS h7^ 

^^^-eti>en©y— h-^^m^t^w^ 
[0015] t&m 5 mtn^mmgnmcommm 

v«h^-5S«3^gi;^#U WIEmi©MOS h^v 

r©^FM#)teii(Jl^«aiiB^Jii:© 
ffllc^l"!?? h&Jfo&U 55>o N HfmE^2©MOSh7 
v^^©y-^Sr«^5^F»6W£S^S-mBEa2«B 

mmxwo tmz.^ ^<D^mmmtgmmmk<o 

[00 16] 

[HEfifiefiJ] OTs *fg0^©l©)£«COV^T[lIffi^#R8L 
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[0017] mi ^mmffy-mm\\c^^mwm& 

«S8sibsi«u wm&y-fis (vcc) 1 1 tmm& 
(vss) 12 1 <zm\zmt hritzm i <Dtmm& 

(WUisv) izmE&ftX^^ -Jf, wm&jy^ 

yi 2©®lU-<yK±|W||lIg§co^tf3mEE (0 V) \zW£fe 

[0018] fg i cDifjcmmsSAii, m^M&y-o-i i io 
<o, mmm±y4> (v cc ) 1 nc^t-m^mmmm 

l£tf%}M£tljtt£i~, ^CO— gflSr^^y* 1 3&jr 

5o 

[0 0 19] Sg2c7>JrSnn@gBti s mi^flBE^'l'Vl 1 

l©MOS h^y-^i LTCOn^^A-McO Yy> 

1 4:£J;l>1g2C0MOS h?^^ t LT©n 20 
^^ScOj^yv^* 1 5^f>^-5^-l' y^V\Bi 

s§bi i^fff7^ v 1 1 twmsy^ V 1 2 i 
y*i 6*5j;ma7ti 7^&>9, mmmm%mm&%i 

M£)ntdiif\z*.4 -y^fTsff&Bl ©F7>-^1 
4, 1 5C0#y-HC^LT^-y^y^£«$-f-5 
fc&co^— y^ymiBftlSIIKg (CROSS) B2 .ktcj; 
WMLZfrX^* &*S. f7y-^14, 1 5ttS 
V C7C# $ iC|35££;ivCV ^ 0 
[0020] ^-Ts/^Vi/UKSBl ?rS*t5}-7V^ 30 
7^14©KKVD1 tefl^HEE^ ^ 1 1 
*u -?-©y-xsiiiy-Ki8$rtUh7y-^^ 

15©KKyD2 d^£;ft/Ct/ ^5, h 7 y-^^ 1 

5 coy—* s 2 teSipilffi^ yi2 [c^£*vct/ ^ 

5= F7V^^ 1 4C0^— hG lfcottF^yv 5 *^ 
1 560^— hG2f±#[^ CR0SSB2 ^tlt^S^ 
/*y* 1 6 tlgjjU 7 ^coraco/ — Kl 9 iC^S^Ht 
V^-5o ^->^>-^llIE§Bl fi. E^iaiff^rtH* 
Ct**>% h 7 ^14, 15 f^(C^-7» , 

f£te]S§ (CRH18&) B2 ^bw&^s^-y^ymEE 

•CfWLT, h7y-^14, 1 5riS[5]B#(C^— ^ 
yU ^S«Jl?SmiI* h7V-^? 14,1 5ct>§-^ 
Y^l^^ LT£*mi±7'l' V 1 2 -s4&m£-tir5 «t 

[0021] &tc, &jz<D£ o mm.<r>mmmm^ 

[0022] *i\ WMm±74 Vll (q^fl^cOS 
^P)R«E7jW$lx5t. -eco—SRtt^ 1 coiftflJU 
?§A (^f 1 3) 5:ILTSiPl!±7^yi2^ 50 
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ttttmzfr&o zzx\ wm^,cr>^^mtm^ 1 50 

n s e ctlTT'fc«9s STCT't) bse c@K-Cfc5 0 
— h^yy^l 4C0<> i — hGl idXr^V9^^ 
? 1 5 coy— hG2 te, J^^u^i^TcOisSSffi^Efl 

SD^nfcB^ic, *— >-*->m£m%m&B2 

* 1 efciOWl 7) 7j^*&^ix5^-V^>mE 
CiotWWI^^ w</u£ft»j, f7y-^^ 1 4 
^io^y-yx^ 1 5(4piH#(c^— y^y-rs,, ^CO 

fc^mmE^^ v 1 1 izm\i£fotz.mimm%iw±i-i 

h 7 y ^14, 15 C0#^-r ^/i^^Srii UTS* 
tE7^yi 2^irJ5c«$n5 <> mici^Hl^L.^^ 
W«1ISS<7>^^5^ (p n*££v -J^iWlflSlIE 
^^Ap^tbS^^^ULt^tu IIK§l^co$t»£|£it1- 

[0023] <»; r.^>T\ m^*co#V >if5Jl$t®K^iiJ5te 
Lfc#3\ h^yv 7 ^ 1 400 Kwf>"D 1 i: h7V^ 
X* 1 5COy— 7S 2 ^C0rai-f4ift«ffi^jp$tt5 

j$\ rH^o^h^vv^ 1 4, 1 5)j^-yty 

coy— * S 1 C0«fif4Jb#U h 7 1 4 CO KU- 

y >-d 1 - y-x s 1 fflcmu&fozmmmrF-tz t 

hyy-y^^ 1 5coKWyD2-y— ^.s 2 

-fyn «hS5pu±7'i'yi 2 toMKm^ntzMm 
$.W±A\ y- y-^icoi; ^^7-- 

^^oCOf^yv^ 1 4, 1 5(C<£oT#EE£*U 

•^cojgsh^y^^ 1 4, 1 5^-tiretbcoKu-^y- 

y — ^eoWJnmiS5MBM£*L5 0 r cofcfc h y > v=x 
^14, 1 5-fr^ve^C05^foavv^t:^JLhT-^ 

[00 24] ifk(c. df-v^y* 1 3, 1 6*3j;t^n;i 
7coigiEfit, &mcznhmz^mc-o\,^x&;mi- 

[0025] ^r-V^^y^ 1 3 COfltfi, 100pF~10 
n FfUt^^-e^5 o ^co^-t^N°-y^ 1 3f4, ?'—h 

mmt^r-hmm (sio 2 ) t~>v ^w^t*^ 
teZMostmgximixzztk mak^^mm 
*fcf4T/b$-yA (ad zmtmtwtu mwfct 

L-oyy =y^f0S (Si0 2 ) . Mg (s i 

3 n 4 ) h^^^tDwrnm^zm^^mfex-him. 
frhte, ^#cot^sas$fiiT*fo5o 

[00 2 6] — =3f-r/<v-^ 1 6*3j;D«gin;i 7C0# 

^•ffi*±, h 7 y-y^^ 14, 15 $^t^tmw5M<D 

^i*JlKBE^^D^ttfcB#icco^^-y^-yu * 
l*@i^^®!iSy^#^^coi!if^^c*5V ^«^— y 

Tcoi5»tc|3^r 5c 

[0027] ®^Ab#co12^ihv cc coS:^±^^ 0 B# 
P»1tt, -y*^ acoiu8S^(c «b J: 5^ ffitte io~i 
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00 n s e cX'&Zo ftot, Z<rmi£<D3Lh±l> i 'QV% 
Wi<DW±m\\\m LTtt h 7 V * 14, 15 tf^ix 

y^yTS ~ £ ^ftv N 4 0 ic-tZtctb, =*r-^ 
is* 1 63s£im$jil 7XiM.&thZ><!?— >*>W±.i& 
*gHffi§B2 (CRUKS) <mjm* Use cjy.T(C82: 
^f-S, -tTJCfc*>, B#5£3£co±Pg(4 1 m secttM- 

[0028] — *\ H3ttoTPS£135£1-5 K(4, h y 

y-^? 1 4fcit^h9>-v : ^.^ 1 5C0A*/^ik<^ r 
tvf>2o»h7>'v : ^^ 1 4, 1 5£:*— >-^-V^T 10 

^co^^Itl^^kSo --T\ ^WMZAft 
^tvU CMi lSK) X-mZ-Zt, 100pF©tM 
1 . 5 k Q^SirC'SfeB^-yrSfcfecDCRlHlSSOB^^C 
(il50nse ct*fc5. -CO^Vu,t3lggcOjt£^i 
»P«{^-rLtBJ?tT^V^S, i«tfj(Cf4. rcOB# 
5H&4 "9 l*r?>ftMit, ttet>*> 1 5 n s e c t Ufc» 

-g-ic 13 1, mm&^ntfLt, nts 
zm&^mticx^x, »m$&t-^frim&ti%ztfr 20 

«e&$*vtv fct C RE^coB#^ccoTPgffi(4 1 
5 n s e c i:i--5<7>^J;V\ 

[0 0 2 9] ftfe ^-r^v^ 1 6t*fc, df-r^i/^ 

^^SrWlWftU ^WirLtyy^ygMI (S 

1 0 2 K mm (S i 3 N 4 ) *>5H^fiW 

[0 0 3 0] m 2(40 1 »15I$&5flH]Sg 1 GDHlBg^— 
y£*Uit,c0T*;fc9, El 3 (40 2 CO A- A' Wffi£rS5 30 

[0 0 3 1] rtv^coi2I(c^-4 5 tc, F7^? 1 
4 CO K u-T >D 1 jo 4t>*y— X S 1 te-frittz-etw PS¥ 
>H#»& («iii->!)nySi) 2 0<D^mam.^ 
ttfcn + fctfcl§2 l*34t/n + tefyg2 2Xim$ftX 

— XS 2(4mmn + J£iyi2 2&4l>*n + tegfcH 2 
3T«^T^5„ -T^^s n + teSfee2 2f4h7 
Vv^^ 1 4coy— 1 1 h7^^ 1 5 CO KW 
>D2ir^taTV>5o 40 
[0 0 3 2] n* #$^2 1 — 2 3 (4^/^X0 2 CO* 
Ctft;b*># h 7 y 14, 15 CD^-t^A- 

V^Wf^SSg^TV^o n + fifci^2 1(4, 
ii (S i 0 2 ) 2 4lC?FM$tlfc3>'^ J 7 h*-/U2 
5^U161±7^yil (El) ^tS^5ci-5®!S 
S3gUi2 6<hg§^£iVC^-5 0 n + i3tfcJl2 3(4, IrJU 
<«Pb1*6^ (S i 0 2 ) 2 4t^JFM$^fc3>'^^ h 
*-/l-2 7Sr^LXS*«l±7'l'vi 2 (Ell) 
i--5SW3^li2 8i;^$^TV^„ «i!i@E^ll2 6 50 
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*3ctUWi3Pl 2 8 f4^m0iJx}4*T/l'5 ~ -7 A 
(Al) T«^nTV^ 0 ^r.T\ ®W!Ug2 6(4 

in, gm&@m2 8(4n + t>mS2 3c0ISiS^±(Cin 

[0 0 3 3] n + J£tfcH2 li:n + J£|feS2 2ircoP B 1cO 

®^ (3-\*>vm> co±^-ici4, tf-hmvm (s i 

0 2 ) 2 9£^UTh^Vv ? X^14CD<7 ! — MI3 0 
n + JfcScJl2 2 irn + tSKcJi 2 3 £ COR^CD 

y^y^ 1 5C0^— h^H3 2;agiM£;JvtV^ 0 2 
ocoy— M^3 0, 3 2(4, n + tet§2 1 — 2 3 £ 

Pttlic, El 2 cofi^jft (1"ft=bib# h 7 * 1 

4, 1 5cO^^/KDi|iS^]) SC*VNg*g?F^ (B^ 
#c) co^t)c5rWU 2WcTO,rBe«£;h/0^o -tu 

h®113 0, 3 2(4, *(C3>-^^ hft— /U3 3 
[0 0 3 4] hy>"*x# 1 4joJ;t»7yv ; X^ 1 5 

^•^ve-tLcoip®t#^t(4, -y-h, Kw^foit^y-x 

xa&m^zmfifttz&mzitttMz. F7>^ 1 

4 *34t>' h 7 v^x^ ist b-ctt^Tc^^ h 7 

x^^^-efc^^ ^iR(4ftS?f^coJl^(cLT h7>- 
14, 15 cO^^^;u|>I?rmf«r^)("7C# < LT 

#lC#«^coi«jlfe«3&4^p$^f :1 «^-|Ci4^1>g 
(47C£ < ft fjftV ^^T'fo5o 

[0035] ftfe -r^^>^ 13, 1 6 1COV 
(4 S EK^bftV^ Mx.t£tr—hWm3 0km- 1MX* 

mfrommzimu ^ntmrnmszirnvx-j? 

(D^y^y^mmtU n + mcM2 l~23*ik»^ 
iKbfctco^a^ME^S^^ LTfifetfcDdf ^^°^m 

ov ^ttMO S^gfSatT't 5 ^ t (4J!&refc-5cD 

x\ ^(ommiimmrz* 

[oo36] £Lt(D£ ? \zjf^m\<nwmmm^ 

^(4\ W.2 coJ5cU1ISESB2 CO h v 14, 1 5 £r 

I^b#(c^— >$-y£MXZlntb<D h7yyx^ l 4, 1 

5 co^-r^/W^S LTSipmEy^ y 1 2 7)^^$ 
-t±5 4 5 tc UhC0T\ ^ 1 COitk«HB& ? 1 
3) B2 co^T14+^-|CP^L#^xftV^m*Srt«» 

[o'o3 7] sfc, F7y^?i4feit;h7y^ 

* 1 5 (4^rti^rWm^^cO^^Jl^«B&iiMP^tt 
fcB#(cco^.^-y^-yu. rta^«H]S§-com^^7J# 
■>^a^-cos!if^#l^v^(4^-y^-ybftv\ fot, 
W±7^yi i(cSf-«M^co^«j^)6mi±7)^p 
^^fct^-(C(4, ^c0S^mE^54H^S2WE7'l'y 
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HE u-</KD#^lc:«4, ~ comEE3:;trj£i;£-t!:5 - <h tfSft 

[0038] £ fefC % Z&mm£&, NTtt. JR 2 
HKSBco^^^Vi/IelSSBl (f7^^ 1 4*S<k 

f*|g|MO S h 9 V^^«»g*iai: [S|-X¥1T*P]H#(- 10 

[0039] h^^v 5 ^.^ 1 4C7>KW>^5J;0 ? 

h7>^^ 1 5«y-^i:^n + ttt§2 1, 2 3 

&T;^-vj*xim£}vtcwmmm2 6, wmm 20 
»2 8-ctiv€ i at»/\ rtv^ma^H^ui2 6, sw 

ii28tn + teiyi2 l^it^n* fc£tWI 2 3 CD =i 
^9 9 Y ± 5 K LfcC9T\ h 9 V s?* * cote 

[0 0 4 0] Jfcfe. J3E9S60lft?tt, S2<75jfe®USSB 
1 Sr^^Tf-SMO Shy Vv?X^ £ ttnft^WM 
OS hvV-^^^rfflV^T^Lfc^ p^-f^/UOM 
OS h^vi^^fc/fl^Ttft^srifc-^SiiirW: 

30 

[0041] ±IE*»JT*f4, fg 1 (DtmBf&A 

t lt> 1 3 £m8KmEE7-f >i i twm> 

SfiM^«J^iSmi£4 s SiAP^nfc<!:#(c, -^co— 



[02] 




#f?B¥8 - 9 7 3 6 2 

10 

wm&.^j v 1 2-^$-fr?) to-x? fchiifiv \ 

[0042] 

mos hy^^^^m^i^—^^^x^ixhffy 

MOSh7 y-^x * co^-v ^SrSlft L-TSit®EE9 -f 
i^^SMt J: 5 1- UtcDT\ SI 1 cojkttll]^^ 

^(DWmmm§i-z. mos h7^^u*)^ 
— Tmx°mm\cmi$tz> ^ttfxzz <ox. is&jEDsa* 

[mi] *wn<r^mMm\mz^mmm®<»wm 

[02] 0 1 vmfflmmvmmf&ts&mvsm 
mxfo& a 

[03] 01 (da- a ' *t»o*#mBSteaa-c& 

1 1 «H«EEv>rv 

12 sum^^y (mmj£y^^) 

13 =Sf-f/^>* (ilCO^^*-^) 

14 F7V-W dltOMOSh^^^) 

15 h7y^ (i2cOMOSf7Vv J 7.^) 

16 ($&2<D*-r'<->#) 

17 tm 

2 1 n + mm (KK» 

2 2 n + ftftli (y— X % KKV) 

2 3 n + tetwi (y-X) 

[03] 




(7) 



[01] 



Vcc 



Vss 




